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2.6 Comparing models: " b
Analysis of variance (ANOVA

ANOVA table: a break-down of squares (variation)

Source df SS MS = p-value
Regression 1 SSreg SS5reg /1 MSreg/&"z

Residual n—2 RSS 4% =RSS/(n—2)
Total n—1 _ SYY g 7~ SI\%T;X

Sy = R %)

D=y P =D - vl

j=1

TSS = SYY

Variation of the Variation not Variation
data explained by explained by
regression regression
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ANOVA table: a break-down of squares (variation)

Source df SS MS = p-value
Regression 1 SSreg SS5reg /1 MSreg/&"z

Residual n—2 RSS 4% =RSS/(n—2)
Total n—1 S5YY

Z[J”r = ¥ ]2

D

Variation of the Variation not Variation
data explalned by explained by
regression
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2.7 Coefficient of Determination, R2

e Definition - SSreg & $XY-
G 2% SXX

Proportion of variability explained by regression

e Scale-free one number summary of strength of
relationship between x and .

e Connections to sample correlation r?,

o _ SSreg _ (SXY)? . 3
SYY — SXX SYY

e R?is always between 0 and 1.

» Close to 1= good fit
e Close to 0> bad fit
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2.8 Confidence intervals and tests

e slope: 3

e Testing:  NH: p,=pf. B, arbitrary
AH: B #Bi. B, arbitrary
pr — Bt

I = —= t-distribution with n — 2 df

LQ;*ci:[:m-?.

where se(31) = T

e (1-a)x100% confidence interval:

B —t(a/2,n —2)se(B1) < B1 < Bi +t(a/2, n— 2)se(B))

p | Recording m= »
EINE R =R ECT 00:00:00 =AM ERD FE ]



% Chap er:f-:p'&w--"aaﬁa.ﬁ\éaaar:' = e |
File Edit ‘“iew Window Help ®

@ 2 & B @ | f " 27 | F 38 | fei 1'_|' T0.4% | = | = | = 4 | o Tools Sign Comment

e Regression model:
E(Y|X=x)= Bo + By X

e Quantities of interests
Intercept: B,

Slope: [31‘ 34 ("F)

" YPrediction: If we observe X., what is the y?
~» Fitted value: E(Y|X=x) for different values of x

e Confidence intervals give estimates for
the above quantities of interests
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2.8 Confidence intervals and tests

® TESting: NH: B8,=pB{f, B, arbitrary
AH: B #Bi. B, arbitrary
r= Pr — 1 t-distribution with n — 2 df
se(fy)

the

where se(3;) = v’;x—x
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e Confidence inter’val (at each point i)
For each of x, P(E(Y|X=x) in C.1.)=1-a

Forn C.l.s, n(1-a) of them Forn C.B.s, n(1-a) of E
covers the true value at x them covers the whole
true regression line
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